Background: Basal cell carcinomas (BCCs) usually occur in sun-exposed areas. However,
INTRODUCTION
Basal cell carcinoma (BCC) is the most common cutaneous malignancy and accounts for approximately 80 percent of all nonmelanoma skin cancers [1] . Exposure to ultraviolet radiation is the main environmental risk factor associated with the development of BCCs, although they have also been found to occur less frequently in photo-protected sites. Albeit rare, BCCs of the nipple-areola complex (NAC) have been suggested as being more aggressive with higher rates of metastasis to regional lymph nodes [2] . To date, three cases of BCC of the NAC metastatic to the lymph nodes have been described. In comparison, metastatic BCCs from all anatomic sites have been described in a total of 364 cases from 1894 through 2011 [3] . 
METHODS
Using the PubMed database, a literature search was performed searching for articles related to BCC of the nipple or NAC published in the world literature. The following keywords were used: areola, basal cell carcinoma, and nipple. Relevant papers were reviewed, and the references cited in these papers were evaluated. Information pertaining to age, sex, site of BCC, morphology of BCC, histological subtype of BCC, presence of pigment on histology, previous history of BCC, risk factors, treatment, lymph node involvement, and clinical outcome was identified from each case report. Additional informed consent was obtained from one patient for whom identifying information is included in this article.
RESULTS
Fifty-five patients with BCC of the nipple and areola have been reported in the world literature, including the patient described in
Figs. 1 and 2 ( Tables 1, 2 ) [2, . BCC of this site occurred more frequently in males (35, 63.6%) than in females (20, 36 .4%). The onset age ranged from 35 to 86 years old. The median onset age in males was 61 years, whereas the median onset age in females was 66 years. The onset age was not mentioned for one female [6] .
BCCs of the nipple-areola complex were observed on the left (28/51, 54.9%) more frequently than the right (23/51, 45.1%). One patient had bilateral involvement of the areola [37] . Five cases did not report the side affected.
The nipple was affected in 45 patients (81.8%);
22 of these individuals also had tumors that affected the areola.
The majority of patients reported were Caucasian (28/37, 75.7%). However, BCC of the NAC was also described in 7 Asians (18.9%), Removal of the tumor was the most common treatment (Tables 1, 2, and 3 ). This included either simple excision, being the most frequently performed (15/50, 30%), wide excision (14/50, 28%), or Mohs micrographic surgery (11/50, 22%) with examination of the margins during the excision to confirm complete tumor removal. Six patients had Fig. 1 a, b A previously unreported clinical presentation of basal cell carcinoma of the areola. Distant view (a) of a flesh-colored to hypopigmented dermal nodule on the upper medial quadrant of the right areola in a 67-year-old Caucasian male with Fitzpatrick skin type 2. He had a prior history of basal cell carcinoma on the left arm diagnosed 3 years earlier and presented with a 6-month history of a slowly enlarging, asymptomatic lesion on the right areola and adjacent breast. He had a prior history of moderate sun exposure as a young adult. He had no exposure to ionizing radiation and had no family history of basal cell carcinoma or basal cell nevus syndrome. Closer view (b) of the right breast shows the 7 9 7-mm flesh-colored to hypopigmented dermal nodule on the upper medial quadrant of his right areola and extending into the adjacent breast. A 3-mm punch biopsy was performed. The patient in these figures is also cited in The residual tumor was excised using the Mohs micrographic technique, and clear margins were achieved after three stages. The final wound measured 20 9 14 mm and a layered side-to-side closure was used to close the surgical defect. The patient in these figures is also cited in Table 1 (case 35) Wide local excision is defined as involving a larger margin of normal-appearing skin [50] . One female was treated with etretinate followed by simple mastectomy [35] . In addition, two patients received no treatment [25, 36] . In five males, there was no mention of management.
One male had Mohs micrographic surgery, which showed the lactiferous ducts had been infiltrated; thus, a simple mastectomy was performed (2%) [32] . One male had a simple excision followed by radiotherapy, but 4 years later was noted to have recurrence in the axillary lymph node and thus had a simple mastectomy (2%) [2] . One female had a simple excision, but due to positive margins, she subsequently had a partial mastectomy (2%) [43] .
Most of the patients (43/45, 95.6%) had no recurrence after successful treatment of their tumor. In ten patients, there was no mention of clinical outcome. There had been three reported cases of metastatic disease to the lymph nodes at the time of this review, and of these patients, one died from the disease.
DISCUSSION
BCCs infrequently occur at unusual sites, such as the nipple and areola. Previous studies have MMS Mohs micrographic surgery a Initial treatment not stated in 5 males b Number of males for whom treatment was performed c Number of females for whom treatment was performed d Total number of males and females for whom treatment was performed e This group includes one patient whose nipple was excised, and the excision type was not specified. Two patients had subsequent treatment including either axillary lymph node sampling or radiotherapy f One female had additional treatment: simple mastectomy and lymph node sampling g One female had additional treatment: radiotherapy h Following MMS, one male had a simple mastectomy i One female was treated with etretinate and subsequently had a simple mastectomy j Simple mastectomy was the initial treatment for six patients; however, nine mastectomies were eventually performed. One male was initially treated with MMS, and one female initially treated by simple excision followed by radiotherapy; one female was initially treated with etretinate k One female was treated with 5-fluorouracil twice daily for 6 weeks. The BCC initially resolved, but recurred at 22 months l Following etretinate therapy, one female had a simple mastectomy noted a close histogenic relationship between BCCs and pilosebaceous units [52] [53] [54] , and
BCCs are therefore thought to arise in proportion to the number of pilosebaceous units present [25] . The nipple and areola are deficient in these units, which may explain the paucity of BCCs of the nipple and areola.
After an extensive world literature search, we identified 55 additional cases of BCC of the NAC have been reported in the world literature. This apparent increase in BCCs of this site may be due to a publication bias; however, this trend reflects an overall increased incidence of sporadic BCCs [56] .
The increased incidence of BCC of the NAC [14, 17, 20, 21, 25, 28, 32] . Two males reported prior trauma to the chest (2/ 27, 7.4%) [14, 21] . One male had basal cell nevus syndrome (1/27, 3.7%) [28] , and one male was immunosuppressed on chemotherapy for gastric cancer (1/27, 3.7%) [31] . Interestingly, two patients (including the patient described in Figs. 1 and 2 ) with histologic findings of pigmented BCC had flesh-colored non-pigmented clinical lesions [50] . The clinical presentation of one male with microscopic pigmented BCC was not described [6] .
Confirmation of BCC of the NAC requires a biopsy, although other approaches are available to evaluate a suspected diagnosis of BCC, including confocal laser scanning microscopy and dermoscopy.
Confocal laser scanning microscopy, also known as reflective confocal microscopy, is a noninvasive diagnostic method that enables real-time imaging of the skin layers and cellular structures in the horizontal plane [58] .
Classical findings of BCC on confocal laser scanning microscopy include five confocal imaging criteria: presence of elongated monomorphic basaloid nuclei, polarization of these nuclei along the same axis of orientation, heavy inflammatory infiltrate, increased vasculature, and pleomorphism of the overlying epidermis indicating actinic damage [59] .
Dermoscopy is another noninvasive method that allows for the in vivo evaluation of structures and colors of the epidermis, dermoepidermal junction, and papillary dermis not visible to the unaided eye.
Dermoscopic diagnosis of BCC involves the absence of a pigmented network and presence of at least one of the following classical criteria: multiple blue-gray globules, large blue-gray ovoid nests, maple leaf-like areas, spoke-wheel areas, arborizing telangiectasia, and ulceration [60] . Non-classical dermoscopic criteria are also helpful for the diagnosis of BCCs, especially early lesions, and include short fine superficial telangiectasia, concentric structures, multiple small erosions, multiple in-focus blue-gray dots, blue whitish veil, shiny pink-white areas, and milia-like cysts [61] .
Due to the infrequent presentation of BCC of the NAC, there has been a lack of characteristic findings in the literature to aid in the diagnosis of BCC of the NAC. However, a recent review by Kitamura et al. revealed a dermoscopic feature of pigmented BCC of the NAC that was termed a 'large black web.' On dermoscopic evaluation, it was noted that the black network structure was thicker than the typical pigment network of the areola, and the surrounding area consisted of arborizing vessels and spoke-wheel areas. When this patient was compared with nine others diagnosed with superficial BCC of the trunk, the authors found that the 'large black web' was unique to BCC of the NAC and appeared to avoid the hair follicles [33] .
Earlier investigations have reported an increased metastatic potential of BCC of the nipple and areola. These studies hypothesized that the increased lymphatics of the NAC may provide a direct route for tumor spread. There have been three cases of BCC of the NAC with lymph node involvement ( 
